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(54) . Focal point adjusting device for zoom tens 



(57) ; : A zoom lens barrel 14 has several rhpyable lehs groups 11/^ 

threadabjy engaged with a movable frame 20 A gear 16b can be engaged by a pinion gear 23 to adjust the position of the 
rearmost iens group of the movable lens groups in the optical axis direction upon assembly of the zoom lens so that a focal 
point of the zoom lens does not deviate upon zooming. Camera body 9 may have an insertion hole 8 for shaft 22 bearing 
pinion gear 23. Alternatively, a screw driver may be used for the adjustment (Fig. 5). 
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FOCAL POINT ADJUSTING DEVICE FOR ZOOM LENS 



The present invention relates to a zoom lens focal 
point adjusting device of a camera which adjusts the 
pos i t ion of .lenses in the bp t ical axi s; d i rec t ibh . "1 ; 

••'".In- recent yeatSy zoom, lenses, including ; vari-f ocal 
photographing lenses > have included three or . ' : ;/mf3re;,;"".ipns 
groups, rather than two lens groups which have previously 
been/used. The .number of lens ...groups lias / been: increased -to 
meet the demand . .of photographers . who desire a zoom camera 
having a high-magnification ;( high^-zoom-v-l-ratio.) lens and: -also 
high performance. 

Before a zoom lens type^ camera is completely 
assembled, or at least before it is put oh the market, a 
focal point adjusting operation - is often carried : , out , 
especially if the zoom camera has a high-zoom ratio. * The 
focal point adjusting operation is effected to adjust the 
pbsitibri of one or more of the lenses constituting the zoom 
lens of a zoom camera in the optical axis direction after 
an in- focus . state ^.has,i...J!?^eft ? obtained ..with respect ^ to : ,.'^an.* 
object to be photographed . This dj^er^tipn ""is^ ,i!ef.fecte4.^sd, 
that the ; in- focus, ^ 'if* x zbomlng ^r 
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; . variation p f the focal point . (zooming qi: Variation : of the • 
focal • point will hereinafter be collectively referred; to- 
• ; '. ;: :as; zooming) is e f fee ted . Thi s : k i hd . of |; focal point adjusting 
; operation • typical ly ; . uses a leh^^ ; s 
• - holds the leiis of a zoom lens, and a .1 ens . f rame supporting 
- v iti embe it # : - ; wj> ± ehi - ft i s . l*mtfdeo separately^ - f 
frame and which holds the same; The lens supporting frame 
and the lens frame supporting member are connected by 
threads ^ The threads permit adjustment of the relative 

position of the lens supporting frame and the lens frame 
support irig rnember s in - : the optical axis ,; di rect ion . With £t^Is£: 
/ arrangement the ^ thread ■ • .^ ; : -mechani : sm^- ■ 

: :vS ; i:;-the: lens ; which is to be moved in the optical axis direction 
to accompl ish; focal; point ;= :a be ' : ;\cpnt Sinuously ; 

moved in the optical axis direction. 

In a known zoom camera having a conventional zoom 
lens composed of two lens groups , it is often the case that 
the first lens group, closest to the object side/ •;/■ is,; moved 
./. .in : the optical axis direction -to effect . a focal point 
; adjusting operation. The first lens group;- is the lens group 
to be adjusted, since this lens group is most easily 
accessed. However, for a zoom camera having a zoom lens; 

consisting of three or more lens groups, the amount, of 
deviation of the focal point with' respect to a unit of 
'. ...deviatipny.; ^-^he^ first. lens ..group: . in '.the optical ' axis:.; 
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direction /is • relatively, small as compared with those of the 
other 1 ens groups 0 Therefore/ when a focal point adjustment 

;?i£; v-to'^be^e with -the • focal 

by moving the first lens group in the optical axis 
direction, . 4 large -spice . must : b£ " .: . reserved , .in .which 
adjustment can. be effected. In other words, the space 
;:illptment: must., be;, sufficient for; the; n^ 
resulting, in an undesirably large, camera. 

An object . of the: present invention :is : ; : to : 
provide a .: camera haying a f ocal ppi n t ad j us t irig ; : devi in 
which a proper focal ' point adjustment can be made with a 
minimum amount --of deviation of :the lens to :be adjusted; so 
that camera size may be minimized.. 

According. to 

the present invent ion, there is - provided a camera having : a 
• plurality of movable lens groups^ which ^constitute- ; a v zoom 
lens, and an apparatus which is used to ad just the position 
of the rearmost lens group of : the plurality of movable 
lens groups in the optical axis direction, upon assembly of 
the zoom lens, so that: a focal point of the zoom lens does 
not deviate upon zooming, j - - - ... : - *f 

; 'With-;.' .this i...;;ar;f ang^en t. ; : \ : lVr- : . ; <a*'i: < 'i ens -p gf roue; ^^hi ch-; 
:de via t the" ••.*io0al ;; = : ' j^Infc- -by- r.'S •reiatiyely; .laz?£ef ;;;'aniotfnt: -Iper, 



unit deviation!, for example, the third lens group, in the' case 
of the' zoom lens comprises three lens groups, can be moved 
inst ead ^£^:moy ing^ the f rqntmost ; leins group closest to tile 
object side of the camera . This makes it possible to 
minimize the amount of deviation of the lens to be adjusted 
upon assembly/; -resulting in v making a: compact- ^ camera 
"smaller. ■■■ 

According: to another aspect of the present 
invention, there is provided a: camera havingf a first ge^r 
formed to a. lens supporting frame and a second gear ^engaged 
with the : first gear; wherein the s e cond gear is conne c t e d 
to a shaft which can be inserted through: a hole ; in the back 
of the camera to effect: an adjustment of the rearmost lens 
group. 

• With this arrangement , : the shaft can • be ; rotated from 
the film side of the camera . to accomplish a focal point 
adjusting operation. A shaft driving: mechanism can be 
provided together with a focal point position detecting 
mechanism • on the :.;'!: same side ( i.e. v^he film • side) 7 in ; the 
case that the: ad justing device is automatic.;; 

According ,. to yet another aspect of l the present 
invention, tfhere [is provided a camera having a biasing 
mechanism 'which : is- provided between the lens v; supporting 
frame , and ?; a- lens. . f rame .'support irigf ; : .inember", -so .'•-, ttiat : thei; lens ;i 
supporting frame and : the lehs frame supporting ^ member ar ^: 



cdrttlnupusly : - bi^sed 4 away ; f rom each'- other, . in: : , the optical 
axis* direction, wherein the biasing mechanism is in the 
shape of a -ring having a pro jecting : : portion and wherein the 
^projecting portion is engaged with /a - groove: provided : in ; the 
lens frame supporting member so , \tha t ; i t will not rotate 
^•■ : ivl : th: : re 

. ; V |^ arrangement , a. ^ can- be 

realized since backrash,, which Would : occur at the 
contacting portion of the , threading between the lens 
supporting frame arid the lens frame supporting member, ; is 

^•• ; vrest'ticted: by .the biasing ^mechanism. : .. 

k ; According to still another aspect of .the present invention there 
;i s provided: a zoom lens pdinprisin^ 

groups - which c^ said: z 00m 1 ens;:^nd- an • app^aratus which; 

is used/ to ad just the position of , the . rearmost iensygrpUR;;p.| 

..: said plurality of "movable' lens groups^ in . the optical axis 

,V di recti on > .,updn assembly: of said zoom lens, : so; .tha:tj^ : -ipcal;:- 

•point of said zoom lens does .j n.pt deviate ; ;uppri zooming i ; ; :< - : f^\ 

An example of the present invention will be described; with 

Preference to.. the. accompanying drawings, in which: ., 

Fig. 1 is a sectional side view of a camera ,. having a 

focal point adjusting device and a zoom - lens at >■ a 

wide-extremity position, shown along the upper half of the 

opt ical ax 1 s , and embody i hg the present invention; ; : v iP J : 

'• ' :.£\.g w.v .' 2;''- is ;. :a. rsect ional; £ide; vyiew : of -^theX: ^cam'e ra j ; -- s hown v' : 
in ..VFig-;'' ;i •;. : :; wi th . :,the ...Vzoom ;> lens : • .at;!;va5i! teiephotpr^ 
position, shown . along this upper half 0 £'.;**• the /ppfcical 'axl^^.' 



;M , - 6 - 
and embpdying the present invention; k \ 

Fig. ; : :3y.:;-.:i*s' * ;-ah : explode^ .view ; of £paVf lens- 

frame ? supporting member, a biasing member, lens supporting 
frame, and pinion gear connected to a shaft; 

Fig. 4 is a perspective view of a camera, with its 
back cover open , to : which the present invention : is 
applied; ' and', . ■'■ 

^•v.Figf'- .>5;V.'is-' a sectional - side view o f a ; • c ame r a : a ccd i:d i rig 
to another embodiment of the present invention, shown, along 
the; upper -half of ; the; optical axis . 

A : zoom camera 10 has a movable • lens -iD^^ei-i?^^ "f^fr 
which a first . .lens gro\ip 11 is; supjpprted- In the. Fig.' 1, 
the movable lens barrel 14 is retracted in a : camera body 9 
to be located at its wide-angle extremity. In the JFig. 2, 
Xhe movable ; lens barrel 3.4 ; iIsVv:pr6Ject'i|4 ; :from ' thie ' • camera 
body 9 to ••.;fee;:flockt*^d: at - its teleph^ A lens 

protecting; : barrier ^7 iis; provided inside r : -,bf the; ; '.fi:-6nt f \'^a A tjt 
of the lens barrel if. The barrier 17 is kept open when 
the camera is in use and is closed to protect the lens 
inside the movable 1 lens barrel 14: when the camera is not in 
use, .: A movable frame 19 :1s provided" behind, tfe first lens 
group 11 in the movable lens barrel 14. In the: inner 
periphery of the movable frame 19 is provided an AF/AE unit 
18, a well known mechanism, which moves a lens supporting 
fjT^ e 15, , The lens supporting frame 15 supports a second 
:f ? vfl . ?£ ou P// optical; axis: direction 
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to effect the focusing operation. It should be noted that 

7" 77 .... ; the 1 'focusing mechanism effected by ; the AF/AE mechanism is. . 

: not at all related to the focal point adjusting device of 
the present invention. The focal point adjusting device of 
the present invention is used only when the camera is .b^ing 
assembled/ before the camera ^ 

. the f a g t o r y , : : or . when., the.- camera needs/ t 7 .^^7^17^ 

A third? lens group 13 , ' : ^supp^?t#c[!' :: "Pit: ' a . mo v a b 1 e : f rarne; • 
20 (lens frame supporting member), is provided behind the 
second lens group 12. The movable frame 20, the movable 
. V '.frame. .--IS., / "arid the movable lens barrel 14 ..are", each - mpyable.; 
in the optical axis direction and are driven by a 
conventional , cam .mechanism (not shown) in. a : relative 
manner. However, they do not rotate about the optical axis. 
. . : The third lens group ; i 

7 supporting frame; 16. The .lens supporting frame 16 is ; 
provided with a '':malk- ^hell-cold' u portion ^-l^a^ahd, "a. ,-geaf J 
portion 16b, having a plurality of teeth/ in front; and v; rear : , 
£ v of - • its ^uter periphery , respectively ^ . The^: .:iri^ 

portion 16a is engaged with a female helicoid portion 20 a J 
provided in the inner periphery, of : the movable frame 20. : A 
ring-shaped spring member : 21 is provided: between the lens 
supporting frame 16 and the movable frame 20.. The spring^ 
. . . member 21 is made of . ah elastically . deformable . metal ^arid , is, 
.;. -..Ylritegrai IV 7btQV : ided. " >i J:h-:;,a posi^tibning ; p 



:. fpringiiarms 21b; as shown in Fig." 3. More precisely, the 
: : spring ; : meinber,; : 21 ■ is brought into : contact with a face 
] port ion: •: 1 6 c of : the . ; : ieihs supp»ort ing if rairne 16 [ and a : . ace- 
portion 20c ; of .the movable frame .2,0, so '•/; that the ; -lens 
supporting frame 16 and the movable frame 20 are 
' : : t ph : tdhu0u : s lyVyy^iiasjBdi : _" • ; ^yjay •• jjf fay '^phe.'^^ V'fed-- 
prevent backlash at the engaged portion. The positioning 
projection 21a is . engaged wi th a groove ;2Qb provided in the 
rear of the i movable .• frame ; 20 and elongated aibhij the 
optical axis. The shape of the groove 20b corresponds to 
•that of the positioning p>ro jection 21a. ■• 

When a focal point adjusting operation is carried 
out, t he : ge a r : port ion 16b of the lens supporting: f tame 16 
is engaged with a pinion gear 23 ; provided > at -the end of a 
: sh^f t : 25:; .; which; : ': hais been : insertied ;, f rom outside- the . ciam^ira 
10. The upper rear portion of an inside back wall 1 of the 
camera body 9 has an insertion hole 8. The shaft 22, having 
the pinion gear 23, is: inserted in the camera 10 through 
the, insertion hole 8 shown in Fig. 4. However, the 

insertion: hole 8 .may be - provided in a different area of the 
back of camera 10. 

As may easily, be understood, a £ocal point adjusting 
operation of > the zoom lens of : the Camera, according to thfe 
present ^ i^^tiqii^ "The/ . ifhaf t : 22 

h^Y^ng :■ the . Opinion , ge^r • 23 located Jat^ the : end iitftetfkdt ;vis; 



inserted into the camera 10 through the insertion hole". 8, 
The 'pinion gear 23 is engaged : with the gear portion 16b of 
the lens support ing ; frame 16. Thereafter, ; the shaft 22 is 
manually *.. or mechanical ly. rotated., ^o^-mo^ 

group ■^■il-J^Viri-^the-"' optical axis direction through the : pinion 
gear : 2 3 • • and .-' -the -gear portion .16b. The jho t ion : : i s then 
transmitted to the. male and female helicpid portions 16a 
and 20a to effect a : focal point adjusting operation of the 
zoom lens. 

. Fig . 5: shows another ; embodiment of J the present: 

; invention:, in .this embodiment v :eiement are^ : the . same* 

as those of the previous embodiment, are designated. : ,wi,th : the ; 
same reference numerals. The major difference between the 
previous ^embodiment and the. present embodiment •^is^::jthat;;jvay 
shaft 24 having a pinion gear 25, corresponding to shaft 
22 and pinion.: gear 23 of the previous embodiment, 
respectively, is provided in the rear of the movable frame 
20 ' . A groove 24a is provided at the rear end of the shaft 
24 1 so that; the shaft 24 can be rotated by, - for example, a 
screw driver • to carry out; a focal point adjusting 
operation. An E-ring 26 is engaged with a circular groove 
farmed in the outer periphery of the shaft: 24 to prevent 
the shaft 24 from being moved out . of placey An insertion 
hole, : through which such means as a I screw driver Is: 
ins^r-ted t^ 'jengage wi th the . grqov^ ,24a to ;rptiate : ; : the: ^shatt 



24; may be provided: in : the same manner as that of the 
p rev i o u s ; embo d ime ri t . : Also, the shape- of : the jgrooye 24a ; may 
have a different shape, according to the shape of the screw 

driver, etc. to be used. , 

In v the ,■■']• above ; embo 
springffi.-me s mber;: .sS2 i : is : .provided; with positioning projection 
2 la, which is engaged in the groove 20b (or 20' b) of the 
movable frame 20 (or 20 ■■ ) , rotation of the spring member 21 
is restricted by the movable frame 20 (or 20* ) . 
Accordingly, the spring member 21 will not rotate when the 
lens frame 16 rotates. Therefore, smooth rotation of the 
lens : frame 16 can be expected . The shape of the spring 
member 21 is not limited by the above embodiments, and may 
be changed as long as the movable frame 20 (or 20 1 ) and the 
lens ; siipppirt irig, frame 16 are xpnt inuous ly biased away from 
one another in the optical axis direetioni; 

The: gear portion 16b and t he pinion gear 23 : (or > 25) 
may be replaced with a gear : train,; bevel; : gears, : or • a bevel 
gear, train. . 

Although this invention has. :: been ; described . with 
reference to particular means, materials, and embodiments, 
it is to be understood that the invention is not limited to 
the particulars disclosed arid: extends to all equivalents 
within the scbpe bf the clcLims. • 



CLAIMS: ' ^ ^ ' 

I •; '.A /camera ■■ cbmpr i si ng : ; : v 
. a zoom lens ; 

a plurality of : movable lens groups,:, -which 
constitute said zoom. lens; ; 

means for moving said plurality, of movable lens 
groups -in a predetermined posi tional relat ionship, . in. • an 
optical axis direction, and 

••: • means for .ad justing- af position; of .. t^ 
group of said plurality of lens groups in the optical axis 
direction upon assembly of said zoom lens, independently 
f rom said moving means . . ;J 

2. A camera according to claim 1, wherein said 
adjusting means comprises: ' : v. • 

■:. a lens frame supporting: j means , which is ,mdye<l. in 
the - optical axis direction;, when a focal. ; length of said zoom 
lens is varied; 

a lens supporting frame which supports said rear- 
most lens group and is engaged with said lens frame 
supporting means; and, 

a driving means which rotates said ;iens spppprtjlng 

frame. - :;;.../ - .; : -, -j :: ' . ~ y t : ' •• < 

v;>,3:. A camera according to claim 2, wherein . sai^^ lens 
supporting frame is engaged with said lens frame • supporting 



..means by helicoid> so that said lens supporting frame can be : 
moved in the optical axis direction with; respect to said lens 
frame; supporting means when said lens supporting frame is 

Rotated by, said 'driving, means 

" 4 . : A camera according to claim ■. 2 or 3, .wherein said 
driving means, . comprises: 

• a first gear ;whiqh : is > formed on • said lens : supporting; 
frame ; arid, -.• ' . *" : . C ;r.. 

a second gear which ;; is engaged • with said ; : tirkt--fgeiaLr^ " 
5 . A camera according to claim 4 f V- wHer eiri :sa id^ second 
gear can be inserted into and extracted from said camera, .so 
as tp engage and disengage with said first gear. 

6 . A : camera . according to ; claim 4 y .> wherein -said second : 
gear is rotatably supported by said lens frame supporting means. 

7 . A camera according to claim ^ 
a shaft which can be connected with : said second gear : and which 

: i s. rot a ted, vih anii a 1 ly or by a :mechanicar:; driving device. 

.8 . A : camera according to claim 7 wherein . the back of said 
camera is provided with a hole through which said shaft can: .be 
inserted. 

9 . A camera according to any one of claims 2 to 8 further 
comprising a biasing means which is provided , between said lens 
supporting frame and said lens frame Supporting mean 
said lens supporting, frame and; sa i d 1 ens ; .frame' :''supp.ortirig-; iaeauls^ 
aire continuously biased away from .one ^ another in the optical 



axis direction. 

. i 10. A camera according to claim 9, wherein said biasing 
means is in the shape of a ring . having a projecting. £prt:iqh 
: en^§^'.With^ k- gtqbve : provided saictf l?ns. ^A^w^:'^k0^%i^: 
means so that said ; biasing means will not rotate with ; : said lens 
supporting • if raitieY ••/ • . • 

11. A v camera : substantially as herein : described ; with 
reference to the accompany ihg drawings. 
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